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RESCH et  al. ~4; re t i cu locy tes  were coun t ed  in b lood  smears  
s t a ined  w i t h  b r i l l i an t  cresyl  blue. 

Results. The  resu l t s  o b t a i n e d  are compi led  in t he  Table .  
W h e n  COMT ac t iv i t i e s  were  d e t e r m i n e d  in t he  15,000 •  
supe rna t e s  of t he  haemolysa t e s ,  a s l igh t  b u t  ins ign i f i can t  
increase  of e n z y m e  a c t i v i t y  was seen in re t i cu locy te - r i ch  
r e l a t ive  to  r e t i eu locy te -poor  p r epa ra t i ons .  I n  g h o s t  
p repa ra t ions ,  however ,  m a r k e d  differences were obse rved  : 
COMT ac t iv i t i es  in m e m b r a n e  f rac t ions  f rom ret iculo-  
cy t e r i ch  b lood  were  a b o u t  5 t imes  h i g h e r  t h a n  those  found  
in r e t i cu locy te -po0r  p r epa ra t i ons .  F r o m  these  resul t s  i t  is 
obv ious  t h a t  in  c o n t r a s t  to  t h e  soluble  enzyme,  m e m b r a n e -  
b o u n d  COMT is p re fe ren t iaUy localized in  t he  re t iculocytes .  

As can  be  seen f rom t he  Figure,  despi te  the  5-fold 
difference in t he  m a x i m u m  reac t ion  veloci t ies  of COMT 
ac t iv i t i es  b e t w e e n  re t i cu locy te -poor  a n d  re t i cu locy te - r i ch  
ghos t  p repa ra t ions ,  t he  a p p a r e n t  K ~  va lues  for  t he  sub-  
s t r a t e  ad rena l ine  were ident ica l .  This  ind ica tes  t h a t  t he  
COMT ac t iv i t i e s  d e t e r m i n e d  in  r e t i cu locy te -poor  a n d  
re t i cu locy te - r i ch  ghos t  p r e p a r a t i o n s  come f rom ident ica l  
enzymes.  

Discussion. Our  i nves t i ga t i ons  h a v e  revea led  t h a t  
COMT ac t iv i t i es  in  cy top la smic  m e m b r a n e s  a n d  cytosol  
of r a t  e r y t h r o c y t e s  come f rom two enzymes  which  are 
d i f fe ren t  n o t  on ly  w i t h  r e spec t  to  t h e  c r i t e r ia  p rev ious ly  
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Dependence of cateehol-O-methyltransferase activities in ghost 
preparations from reticulocyte-poor and reticulocyte-rich erythrocyte 
suspensions from rats on the substrate (all-adrenaline) concentrations 
(Lineweaver-Burk plot). Note that despite a 6-fold higher maximum 
reaction velocity in reticuloeyte-rich preparations, identical apparent 
K m values are obtained. 

e s t ab l i shed  4, 5 b u t  also r ega rd ing  the i r  re la t ive  ac t iv i t i es  
in  t h e  course of red cell m a t u r a t i o n .  Whi l e  soluble COMT 
a c t i v i t y  seems to  be  e v e n l y  d i s t r i bu t ed  t h r o u g h o u t  t h e  
whole  e r y t h r o c y t e  popu la t ion ,  m e m b r a n e - b o u n d  COMT 
obv ious ly  decreases  cons ide rab ly  d u r i n g  the  process  of 
e r y t h r o c y t e  m a t u r a t i o n .  S imi lar  p h e n o m e n a  h a v e  been  
r epo r t ed  for a v a r i e t y  of o t h e r  enzymes  p r e sen t  in red  
cells ]5-]s a n d  also for t i le  adrenerg ic  f l - receptor-effector  
s y s t e m  s; t he  c o m p o n e n t s  of t he  l a t t e r  ( f l - sympa thomimet -  
ical ly s t i m u l a t e d  a d e n y l  cyclase ac t iv i ty ,  cyclic AMP-  
phosphod ie s t e r a se  a n d  cyclic A M P - d e p e n d e n t  p ro t e in  
k inase  act iv i t ies)  h a v e  been  shown  to  be  located,  a t  l eas t  
p re fe ren t ia l ly ,  in  t h e  re t iculocytes .  Moreover ,  r ecen t  
s tud ies  h a v e  revea led  t h a t  cons iderab le  m o n o a m i n e  
oxidase  a c t i v i t y  is p r e s e n t  in  re t i cu locy te  m i t o c h o n d r i a  1~ 
F r o m  these  resul t s  a n d  f rom those  descr ibed above ,  i t  
m a y  t e n t a t i v e l y  be  conc luded  t h a t ,  besides  b i n d i n g  to  
b lood p l a s m a  p ro te ins  20, soluble COMT in t h e  e r y t h r o -  
cy tes  p rov ides  an  i n a c t i v a t i o n  m e c h a n i s m  for c i rcu la t ing  
ca techo lamines ,  whereas  m e m b r a n e - b o u n d  COMT and  
also m o n o a m i n e  oxidase  ac t iv i t i es  in  red  cells m a y  be  
cons idered  to  be  func t i ona l l y  associa ted  w i t h  t h e  ad ren-  
e rg ic /5- receptor -ef fec tor  s y s t e m  of t he  re t iculocytes .  

Zusammen]assung. M e m b r a n p r ~ p a r a t e  aus re t iku lo -  
z y t e n r e i c h e m  R a t t e n b l u t ,  e rzeugt  d u r c h  ]3ehandlung  der  
Tiere m i t  A c e t y l - P h e n y l h y d r a z i n ,  zeigen eine 5 -6rea l  
h 6 h e r e  Ca techo l -O-Methy l t rans fe raseak t iv i t~ t t  als ret i -  
k u l o z y t e n a r m e  Pr/~parate  aus  dem B l u t  u n b e h a n d e l t e r  
Kont ro l l t i e re .  Die A k t i v i t ~ t  der  z y t o p l a s m a t i s c h e n  COMT 
in den  b e i d e n  E r y t h r o z y t e n s u s p e n s i o n e n  u n t e r s c h e i d e n  
sich n i c h t  s igni f ikant .  Of fenba r  k o m m t  es im Ver lau f  der  
E r y t h r o z y t e n r e i f u n g  zu e iner  A b n a h m e  der  m e m b r a n -  
s t~ndigen,  n i c h t  j edoch  der  16slichen COMT-Akt iv i tAt  
der  ro t en  Blutze l len .  
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T h e  Effect  of  S k i m  M i l k  on  P l a s m a  C h o l e s t e r o l  in  R a t s  

I n  e x p e r i m e n t s  dea l ing  w i t h  the  con t ro l  of choles terol-  
emia,  we obse rved  t h a t  sk im mi lk  lowered t he  levels of 
p l a s m a  choles te ro l  in  rats .  

F o u r  t i m e d - p r e g n a n t  female  Sp rague -Dawley  r a t s  
were  k e p t  on  P u r i n a *  r a t  chow a n d  water .  15 days  a f t e r  
de l ivery ,  sk im mi lk  rep laced  w a t e r  on  a s t r i c t ly  r a n d o m  

basis  in  2 of t he  cages hous ing  t he  m o t h e r s  a n d  t h e i r  
offspring.  The  l i t t e rs  were w e a n e d  a t  21 days, s e p a r a t e d  
accord ing  to  sex, and  c o n t i n u e d  e i the r  on  sk im m i l k  or 
t a p  w a t e r  as before. I n  t he  l i t t e rs  on sk im milk,  sk im 
mi lk  was a d d e d  to  t he  g r o u n d  chow (1 ml/0.7  g); in  t he  
o the r  l i t ters ,  t he  chow was mixed  w i t h  water .  A t  43 a n d  
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Animals Plasma cholesterol (rag/100 ml) 

A) Chow-water B) Chow-skim milk 
43-day-old 64-day-old 43-day-old 64-day-old 

Males 95 i 3 (10) 107 ~ 3 (10) 76 ~_ 38 ~ (13) 85 ~t- 4 ~ (13) 
Females 94 -~ 3 (15) 109 ~ 2 (15) ]09 ~- 3 b (11) 96 i 4 b (11) 
All rats 9 5 ~ 2  (25) 1 0 9 •  (25) 9 1 •  4 �9 (24) 90-~-3 o (24) 

p (Student 's t-test) A vs B. ~Nonsignificant; b <0.01 ; o < 0.001. Number  of rats between parentheses. 

64 d a y s  of  age ,  t h e  r a t s  we re  l i g h t l y  a n e s t h e t i z e d  w i t h  
e t h e r ,  a n d  b l o o d  w a s  o b t a i n e d  b y  n i p p i n g  t h e  ta i l .  P l a s m a  
c h o l e s t e r o l  w a s  d e t e r m i n e d  b y  t h e  FeC1,  m e t h o d  m o d i f i e d  
b y  RUD]~L a n d  MORRIS 1. 

T h e  r e s u l t s  (Table)  i n d i c a t e  t h a t  t h e  m a l e  p r o g e n y  t h a t  
h a d  r e c e i v e d  s k i m  m i l k  h a d  l ower  p l a s m a  c h o l e s t e r o l  
c o n c e n t r a t i o n s  t h a n  t h o s e  o n  t a p  w a t e r .  T h e s e  d i f f e r e n c e s  
w e r e  n o t  o b s e r v e d  in  t h e  f e m a l e  p r o g e n y  a t  43 d a y s ,  b u t  
t h e y  we re  p r e s e n t  a t  64 d a y s .  T h e  r a t s  o n  t h e  s k i m  m i l k  
r e g i m e n  we re  i n i t i a l l y  h e a v i e r  t h a n  t h o s e  on  w a t e r ,  b u t  
t h e  w e i g h t  d i f f e r e n c e s  d i s a p p e a r e d  a t  64 d a y s  of a g e  
(F igure ) .  

W e  h a v e  n o t  i n v e s t i g a t e d  t h e  m e c h a n i s m  of  t h i s  
h y p o c h o l e s t e r o l e m i c  e f f ec t  of  s k i m  m i l k .  A c c o r d i n g  t o  
p r e v i o u s  d a t a ,  t h e  c h o l e s t e r o l  c o n c e n t r a t i o n  in  t h e  d a m ' s  
m i l k  m a y  e f f ec t  a h y p e r c h o l e s t e r o l e m i c  r e s p o n s e  in  h e r  off-  
s p r i n g ,  b u t  t h e  r e s u l t s  r e p o r t e d  for  r a t s  2 a n d  r a b b i t s  3 
a r e  c o n t r a d i c t o r y .  B u t  s k i m  m i l k  g i v e n  for  6 d a y s  be fo r e  
w e a n i n g  w h e n  s u c k l i n g  p u p s  h a v e  p r o b a b l y  b e g u n  to  
i n g e s t  so l id  food  * w o u l d  h a r d l y  a f f e c t  t h e  o f f s p r i n g  b y  
p o s s i b l y  c h a n g i n g  t h e  c h o l e s t e r o l  c o n t e n t  of  t h e  d a m ' s  
m i lk .  M o r e o v e r ,  t h e  e f f ec t  of  d a m ' s  m i l k  w a s  o b s e r v e d  
e i t h e r  in  t h e  s u c k l i n g s  5-7 o r  in  w e a n e d  a n i m a l s  g i v e n  
e x o g e n o u s  c h o l e s t e r o l  2,a. N o n e  of t h e s e  c o n d i t i o n s  we re  
p r e s e n t  in  o u r  r a t s .  

250 

200 

150 

~ 100 

g 
50 

7 

,,/j/ 

: --  Chow-water (25) 
o. - - - -o Chow-skim milk (24) 

2'0 4o 8'0 
Age (days) 

80 

Body weight changes of rats on two dietary regimens. Between 
parentheses, nunIber of rats; bars, SE; p (Student 's t-test). *Non- 
significant; ** < 0.01; *** < 0.001. 

S ince  t h e  r a t  c h o w  in  o u r  s t u d i e s  c o n t a i n e d  o n l y  a 
m i n i m a l  a m o u n t  of  c h o l e s t e r o l  ( <  0.07 m g / g ,  u n p u b l i s h e d  
o b s e r v a t i o n s ) ,  p l a s m a  c h o l e s t e r o l  w a s  p r o b a b l y  m a i n l y  
b i o s y n t h e t i c  in  o r ig in .  T h e  m a j o r  r e g u l a t o r  of  c h o l e s t e r o l  
b i o s y n t h e s i s  is t h e  c o n v e r s i o n  of  3 - h y d r o x y - 3 - m e t h y l -  
g l u t a r y l - c o e n z y m e  A to  m e v a l o n i c  acidS,  9 w h i c h  is 
c a t a l y z e d  b y  3 - h y d r o x y - 3 - m e t h y l g l u t a r i c  a c i d - e o e n z y m e  
A r e d u c t a s e  ( m e v a l o n a t e :  N A D P  o x y d o  r e d u c t a s e  
( a c y l a t i n g  CoA) E C  1.1.1.34) ( H M G - C o A  r e d u c t a s e ) .  
MCNAMARA e t  el. 9 h a v e  s h o w n  t h a t  r a t  m i l k  c o n t a i n s  a 
t h e r m o s t a b l e  p r o t e i n  w h i c h  d e p r e s s e s  t h e  a c t i v i t y  of  
H M G - C o A  r e d u c t a s e  in  t h e  l i ve r  of  a d u l t  r a t s .  I t  s e e m s  
p o s s i b l e  t h a t  s k i m  m i l k  f r o m  c o w s  c o n t a i n s  t h e  p r o t e i n  
d e s c r i b e d  b y  McNAMARA e t  el. in  r a t ' s  m i l k  a n d  t h a t  t h i s  
p r o t e i n  d e p r e s s e s  p l a s m a  c h o l e s t e r o l  l eve l s  b y  p a r t i a l l y  
i n h i b i t i n g  b i o s y n t h e s i s .  F u r t h e r  e x p e r i m e n t s  a re  p l a n n e d  
t o  t e s t  t h i s  h y p o t h e s i s .  

Summary. F r o m  t h e  1 5 t h  d a y  of  b i r t h ,  n e w b o r n  r a t s  
w e r e  o f f e r e d  r a t  c h o w  m i x e d  w i t h  w a t e r  o r  s k i m  mi lk .  
T h e  f o r m e r  a l so  r e c e i v e d  t a p  w a t e r ,  t h e  l a t t e r  s k i m  
mi lk .  i n  t h e  l a t t e r  g r o u p ,  p l a s m a  c h o l e s t e r o l  w a s  l o w e r e d  
in  43- a n d  6 4 - d a y - o l d  m a l e s  a n d  in  6 4 - d a y - o l d  f e m a l e s .  
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